Polymorphism of ethanol-metabolism genes and alcoholism: correlation of allelic variations with the pharmacokinetic and pharmacodynamic consequences.
Alcohol dehydrogenase (ADH) and aldehyde dehydrogenase (ALDH) are the principal enzymes responsible for metabolism of ethanol. Both ADH and ALDH exhibit genetic polymorphisms among racial populations. Functional variant alleles ADH1B*2 and ALDH2*2 have been consistently replicated to show protection against developing alcohol dependence. Multiple logistic regression analyses suggest that ADH1B*2 and ALDH2*2 may independently influence the risk for alcoholism. It has been well documented that homozygosity of ALDH2*2 almost fully protects against developing alcoholism and that the heterozygosity only affords a partial protection to varying degrees. Correlations of blood ethanol and acetaldehyde concentrations, cardiovascular hemodynamic responses, and subjective perceptions have been investigated in men with different combinatorial ADH1B and ALDH2 genotypes following challenge with ethanol for a period of 130 min. The pharmacokinetic and pharmacodynamic consequences indicate that acetaldehyde, rather than ethanol, is primarily responsible for the observed alcohol sensitivity reactions, suggesting that the full protection by ALDH2*2/*2 can be ascribed to the intense unpleasant physiological and psychological reactions caused by persistently elevated blood acetaldehyde after ingesting a small amount of alcohol and that the partial protection by ALDH2*1/*2 can be attributed to a faster elimination of acetaldehyde and the lower accumulation in circulation. ADH1B polymorphism does not significantly contribute to buildup of the blood acetaldehyde. Physiological tolerance or innate insensitivity to acetaldehyde may be crucial for development of alcohol dependence in alcoholics carrying ALDH2*2.